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BRI ©

Output = f[znl(n;ai) + b}

i=1
= f(wa, +w,a, +...+w,a, +b) (11)

A P 5 RS T At A T A 7 o e B g S
A& o R A - BEE e A H g PR Ry S 8 ANN

Output

Input a, ?@ f

f : Activation function

2 B TGARE
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AR EOR | (ERR - PLBUEREZ ANN B 2RS40
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Stiffness K DI
K*1 (health) -1
K*0.9 —0.6
K*0.8 -0.2
K*0.7 0.2
K*0.6 0.6
K*0.5 1
Hidden layer

Input layer

Output layer
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5 AEEE#EZ ANN 424

IR SR A R RS 1 75 9% 2 BB TR Rl
RERL - HAR 25 9% FIREREEZ R - AFIBE KB
Ry 30,000 - ¥ AR (mse) ZEE] 1073 BEIFGETE
1 E B FAF 1L o 2R 2 R PTERIRVAI B2 8 8 6 Ky
BB TEY mse FEEIHAR (107) £ IEEE

SBAE 21527 Ak b -

% 2 ANN Z 34k 5 #

Training parameters
Number of hidden layer neurons 140
Number of hidden layers 1
Transfer function Logsig
Epoch 30000
Max failure number 300
Time Infinite
Goal 0
Min gradient 1*¢”
Learning rate 0.01
Learning rate increment 1.05
Learning rate decrement 0.7
Max performance increment 1.04

Best Validation Performance is 0.0013244 at epoch 21527
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Damage index of each floor Damage index of each floor _ Damage index of each floor

(I Target Damaged indax |
I simuiation Resutt |
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Damaged floor Damaged floor Damaged floor
8 HRR— 2 R 90 KIRZZPUER 10 KIRE2ZHWi R
£3 RR—Z BB R
Stiffness Evaluated Damage Evaluated
Reduction Reduction Error%
Factor Factor Index Damage Index
1F 0.5 0.505 1 0.9785 -2.15%
2F 1 1.0001 -1 -1.0004 0.04%
3F 1 1.001 -1 -1.003 0.3%
4F 1 1 -1 -1 0%
5F 1 1 -1 -1 0%
6F 1 1 -1 -1 0%
7F 1 1 -1 -1 0%
k4 KR—_ZDEER
Stiffness Evaluated
Reduction Reduction Demsseiige leializitzs. Error%
Index Damage Index
Factor Factor
1F k*0.7 0.696 0.2 0.215 7.5%
2F k*0.6 0.596 0.6 0.618 3%
3F k*0.5 0.501 1 0.995 -0.5%
4F k 1 -1 -1 0%
5F k 1 -1 -1 0%
6F k 1 -1 -1 0%
7F k 1 -1 -1 0%
k5 RAZZLEER
Stiffness Evaluated
Reduction Reduction IDemmErs LehaL e Error%
Index Damage Index
Factor Factor
1F k*0.9 0.911 -0.6 -0.644 7.33%
2F k*0.5 0.498 1 1.009 0.9%
3F k*0.7 0.702 0.2 0.192 -4%
4F k 1 -1 -1 0%
5F k 1 -1 -1 0%
6F k 1 -1 -1 0%
7F k 1 -1 -1 0%

bl A SR B - R BB o AT Y

Al R R 0 5ol ol

EREAEA ST
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“Advanced Earthquake Early Warning Research” HYJ — #f
55+ WAEBRIZIHEE TRFFER 0T - [ 11(a) F i
FIETREEGEHR - & 11(b) R B 5 SR -
BEA G — R A R 2R - NP RVE R i R
AR AL - @A E ok BRI Tk - BHEG
HEATREAE - WA RERTEREEITRRAL - ANEHBE DI
MR (Frame A) BP9 L2 (Frame B) » W
R SRR — M Ry R A AR RS R T R B 5 A
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% Frame A B Frame B o — » MR G ShREHTIRo 1Ry

11(b) HERBEAFEE

%6 TwEFsER

K5 )IE F Earthquake PGA
1 WN 1 50 gal
2 WN 2 50 gal
3 TCUO071 50 gal
4 WN 3 50 gal
5 WN 4 50 gal
6 TCUO071 200 gal
7 WN_S5 50 gal
8 WN_6 50 gal
9 TCUO071 400 gal
10 WN 7 50 gal
11 TCUO071 600 gal
12 WN_8 50 gal
13 TCUO071 800gal
14 WN 9 50 gal
15 TCUO071 1000 gal

10% ~ 20% ~ 30% ~ 40% 2 50% * 1fii Frame A Ei Frame
B —HEDUHEEHARAERE » #om ks [F)— E R - RIS
H=HE B 6° =216 HATRENE » Wiks B B
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FAHEARE R 1 - 540 - iR T/ R R
% damage index (DI) 2Kz » Foiiy HZORHE FLEE i
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Training parameters
~ Number 120
of hidden layer neurons
Number of hidden layers 2
Transfer function Tansig, Tansig
Epoch 30000
Max_fail 300
Time Infinite
Goal 0
Min_grad 1%
Learning_rate 0.01
Lr_inc 1.05
Lr dec 0.7
Max_perf inc 1.04

B AR E 2 Bl A TR — B BUR IS
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DBest Validation Performance is 0.00065662 at epoch 22556
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104 b N " L :
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Training: R=0.99977 Validation: R=0.99312
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] Fit = Fit
+ 05 v ¥=T + 05 [ ¥Y=7
2 g
o
E 0 g 0
s S
¥ os ¥ o5
0 .
a2 s
=
5 5 o
- a5 [ 05 1 -1 05 o 05 1
Target Target
Test: R=0.99938 All: R=0.99962
] 1 - 1
2 O Data § O Data
3 — Fit 3 Fit
F o " S
® -
g £
E 0 E (]
< =
! os ! o5
5
) &8
S . S e
- 05 [} 0.5 1 -1 0.5 ] 05 1
Target Target

14 S5 5H 8

10

o
ra
&

108

Vol. 45, No. 5 October 2018 +AR/KF| FEWU+HHE FHL



PrheE  RBAR - ATA B0 ERILIE A

L

floor

il 18 Ry A% 5t 3th 72 =5 14 800 gal B
PR ERG IR « ML KIRE BB B 2 B iE
TN 2R 8 Ry B EM G < ST -
Frame A ¢ Frame B & — M FR SRE 25 5B 25
WA ARG EITIRRBOR MR
i ft SR BER A  HR R R SR T v
O —BEERE 49.7% WS ER L
Ry Se i3 5 P35 Frame A B Frame B Z & H G
B BETEHIR RS R R 20 B
RSB AT B S T E EAA R T R E A -

HIHSRE

floor

0
magnitude

floor

aF

F L

Ground
-1

floor

aF +
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J& AL 5 HR R R FAAD 18 MG AR RS

ﬁ weE | R

i mme e
4

18 HuE FE 4 800 gal ¥2

%8 ::

1,000 gal 4 2 AE3E 4

JE AT R

. Test events
LOCathn lst 2nd 3rd 4m Sth 6(11 7th 8th 9th
1™ floor 6.9% | 88% | 7.7% | 8.8% | 8.0% | 9.0% |15.5% |49.6% | 49.7%
2" floor of tower A | 0.2% | 0.2% | 0.2% | 0.5% | 0.1% | 0.2% | 1.4% | 0.1% |44.0%
2" floor of tower B 0 0 0 0 0 0 0.1% | 1.0% | 15.4%
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